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REMARKS 

Claims 1-17 and 103-117 are in the application. 
Reconsideration and reexamination are respectfully requested. 

1 • Substitute Power of Attorney 

By the attached Power of Attorney Applicant appoints the 
undersigned as attorney of record, rescinding all prior powers. 
^ Change of the attorney, and the below-given attorney 

communication address, in the present application is solicited. 

2 . Requirement for Restriction Under 35 U.S.C. §121 

A Requirement for Restriction Under 35 U.S.C. §121 has been 
made between inventions I -XX. 

Applicants affirm their election without traverse of 
invention I, claims 1-17. 

Added claims 103-117 are directed to Invention I. 

3 . Discussion of the Added Claims 

Added dependent claims 103-105 may be compared with claim 8. 

Added dependent claims 106-109 are dependent upon claim 105. 

Added dependent claims 110-111, dependent upon claim 1, may 
be compared with claims 13 and 14. 

Added dependent claims 112-115 are dependent upon claim 1. 

Added independent claim 116 may be compared with claim 1, 
from which it differs only in the terminal section. The Examiner 
may care to familiarize himself with the sight differences 
between independent claims 1 and 116 before considering 
Applicant's arguments re: patentability over the reference art, 
as are contained within section 5, below. 

Added independent claim 117 is of different scope than 
either claim 1 of claim 116, but its form may be compared with 
claims 1 and 116. 
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Support for all added claims exists within the 
specification. No new matter is added. 

4 . Rejections Under 35 U.S.C. §112, Second Paragraph 
Claims 1-17 were rejected under 35 U.S.C. §112, second 

paragraph. 

Indef initeness found in claims 1-17 has been, in particular, 
addressed by amendment to certain language objected to by the 
Examiner in claims 1 and 12. 

As regards claim 10, the term "giant magnetoresistive ratio 
sensor" is accurate, and definite in satisfaction of 35 U.S.C. 
§112, second paragraph. The "giant magnetoresistive effect", or 
GMR, as is used in devices as sensors, is the subject of patent 
classification class 360, subclass 326, as the Examiner may 
observe from the attached print out. 

This is the proper name of the effect. The word "giant" 
although originally adapted in reference to the size of the 
effect -- is not an ambiguous qualifier of the size of the 
effect; the effect is simply, properly and universally called the 
"giant magnetoresistive effect". 

The rejection of claim 10 under 35 U.S.C. §112, second 
paragraph, is respectfully traversed. 

5 . Rejections Under 35 U.S.C. §§102 and 103 

Claims 1-14 and 16-17 were rejected under 35 U.S.C. §102 (b) 
over the reference art of Baselt . 

Claims 1-14 and 16-17 were rejected under 35 U.S.C. §102 (b) 
over the reference art of Shieh, et al . 

Claim 15 was rejected under 35 U.S.C. §103 (a) over the 
reference art of Baselt or of Shieh, et al . , in consideration of 
the reference art of Moeremans, et al. 
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5 . 1 35 U.S.C. §102 (b) Is an Improper Basis for Rejection 

35 U.S.C. §102 (b) is an improper basis for rejection of 
Applicant's claims over either the patent of Baselt, or of Shieh, 
et al . , because neither patent was published (issued) "more than 
one year prior to... [Applicant's] date of application for patent 
in the United States". 

The reference patent of Baselt issued November 9, 1999; the 
reference patent of Shieh, et al., issued May 2, 2000. Neither 
date is more than one year prior to Applicant's filing date of 
August 18, 2000. 

The Examiner ' s- 35 U.S.C. §102 rejections are assumed to be 
under 35 U.S.C. §102 (a) . 

5 . 2 Applicant Arcrues the Rejections in the Alternative 
Applicant presents two following arguments re: the 

patentability of his claims, in the alternative. The first 
argument is that the prior art taken in any combination neither 
teaches nor suggest Applicant's invention as now claimed. The 
second argument is that Applicant provides an AFFIDAVIT UNDER 
RULE 131 swearing behind both primary references. 

The Examiner should regard both arguments, reaching the 
second argument only if the first argument is not sufficient to 
secure allowance, and then only for such claims are unallowable 
under the first argument. Some claims may be allowable under the 
first argument, for example claims 1-17 and 103-115, while 
another claim or claims, for example claim 116, may be allowable 
only under Applicant's second argument. 

If the Examiner is unfamiliar with the procedure, he should 
inquire of his supervisor. 

5.2.1 Rejection of Claims 1-14 and 16-17 Under 35 U.S.C. 102 

over the Reference Patent of Baselt 
The reference patent of Baselt regards only a change in the 
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output -- meaning the presence or absence of a signal in and 
of magnetic field sensors used to detect magnetic particles 
covalently bound to target (bio) molecules or to sensor bound 
recognition agents. "A change in the output [meaning the signal 
magnitude] of the magnetic field sensors indicates presence [or 
absence] of magnetic particles bound to the sensors, and thereby 
indicates the presence and said concentration of target molecule 
in the sample. (Abstract of Baselt, last sentence). 

So functioning, the BIOSENSOR USING MAGNETICALLY DETECTABLE 
LABEL of Baselt neither teaches nor suggests "determining one or 
more magnetic characteristics by measuring and characterizing a 
magnetic signal of said target -probe complex induced by said 
applied magnetic field in any one or more of (1) time response, 
called magnetic swing time, (2) spatial orientation, and (3) 
hysteresis loop as is solvable for (3a) saturation magnetization, 
(3b) remnant magnetization and (3c) coercive force as well as (4) 
magnitude. ..." (claim 1) (boldface added) . 

In simplest terms, the claimed "magnetic characteristics" 
which Applicant teaches, and claims, for BIOMOLECULE DETECTION 
WITH MAGNETIC PARTICLES include more than merely the detection of 
signal magnitude including the presence or absence of a signal) - 
- which is all that is taught or suggested by Baselt. 

Applicant's "determining" -- being more sophisticated than 
the process of Baselt can be used to deliver slightly 
different, and expanded, results. Namely, "by action of the 
determining. . . [Applicant does] identify some one or more of the 
presence, location, orientation and quantity of the target -probe 
complex, and thus also of the one or more target molecules or 
molecular complexes." (claim 1) (boldface added) 

5.2.2 Rejection of Claims 1-14 and 16-17 Under 35 U.S.C. 102 

over the Reference Patent of Shieh, et al. 
Likewise, the reference art of Shieh, et al., teaches and 
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suggests only the sensing, by magnitude of detected signal, the 
presence or the absence of a magnetic particle that has bound to 
a molecule. Such a detection method neither teaches nor suggests 
Applicant's detection, and determination, of magnetic 
characteristics, as is claimed in the claim language taught 
within the previous section 5.2.1. 

5.2.3 Rejection of Claim 15 Under 35 U.S.C. 103 over the 
Reference Patents of Baselt or Shieh, et al . in 
Consideration of the Reference Patent of Moeremans, et 
al. 

The reference art of Moeremans, et al . , cited by the 
Examiner for showing the contacting of samples with colloidal 
metals, does nothing to overcome the deficiencies of Baselt, or 
of Shieh, et al . , to teach or suggest more than just the 
magnitude of detected signal, and neither teaches nor suggests 
Applicant's claimed detection, and determination, of magnetic 
characteristics . 

Accordingly, claim 15, dependent upon claim 1, is patentable 
for the same reasons as is argued for claim 1 in the preceding 
section 5.2.2. 

5.2.4 Added Claims 

Added dependent claims 103-105 are patentable for like 
reasons as is claim 8, and as is claim 1 discussed above. 

Added dependent claims 106-109 are dependent upon claim 105. 

Added dependent claims 110-111 are patentable for like 
reasons as are claims 13 and 14, and as is claim 1 discussed 
above . 

Added dependent claims 112-115 are dependent upon claim 1, 
and are patentable for like reasons as is claim 1. 

Upon initial inspection, added independent claim 116, 
calling for "determin [nation of] one or more magnetic 
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characteristics by measuring and characterizing a magnetic 
signal" seemingly does not exclude the possibility of determining 
"(4) magnitude" only. Determining only magnitude is, or course, 
akin to the showings of Baselt, and/or of Shieh, et al . But 
regard further Applicant's claimed results of his "determining": 
"identify [ing] the presence, location, orientation and quantity 
of the target-probe complex, and thus also of the one or more 
target molecules or molecular complexes. Only by such signal 
analysis as is taught by Applicant, and such as is neither taught 
nor suggested by the art of reference in any combination, is this 
complex, multi-faceted, identification possible. 

Added independent claim 117 deals with the ability of 
Applicant's signal analysis to deal with multiple species of 
(differently) magnetically-labeled target-probe complexes 
simultaneously. This multiple species detection labeling and 
detection capability is neither taught nor suggested by any of 
the art of reference taken in any combination. 

5.3 AFFIDAVIT UNDER RULE 131 

Applicant submits the attached AFFIDAVIT UNDER RULE 131 to 
swear behind both references of Baselt, and of Shieh, et al . 

Applicant attests to being in possession of his invention 
before the earliest fling date of either of these references, and 
attaches supportive documentary evidence. 

It is also required for adequacy of the AFFIDAVIT that the 
(two) references -- although putatively showing Applicant's 
invention by the Examiner's analysis --do not claim this 
invention (else an interference would be proper) . Applicant does 
not herein cite the claims of the Baselt, nor of the Shieh, et 
al . , patents, but Applicant finds that the claimed inventions of 
these patents are clearly not the same invention as is claimed by 
Applicant. See MPEP §715. 

According to the showing of the AFFIDAVIT, the rejections 
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under 35 U.S.C. §102 (a) are requested to be withdrawn. 
6 . Summary 

The present amendment and remarks have overcome and 
discussed each of the bases for the rejections presented in the 
Office Action. No new subject matter has been introduced by the 
present amendment . 

In consideration of the preceding amendment and accompanying 
remarks, the present application is deemed in condition for 
allowance. The timely action of the Examiner to that end is 
earnestly solicited . 

Applicant's undersigned attorney is at the Examiner's 
disposal should the Examiner wish to discuss any matter which 
might expedite prosecution of this case. 



Attorneys at Law 

10951 Sorrento Valley Road 

Suite II-G 

San Diego, California 92121-1613 
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E-mail : FandD@ricochet . com 



I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first class mail in an envelope addressed to: 
Commissioner of Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the date 
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William C. Fuess 
Registration Number 30,054 



William C. Fuess 
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[ ] Filed Under 37 CFR §1.34 (a) 
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Class DefinitionI 1/19/2003 



Definition of Class 360 

SUBCLASS 326" Having Giant Magnetorestrictive (GMR) or Colossal Magnetoresistive 
(CMR) sensor formed of a single thin film: 

To Parent definition (subclass 313 ) . To Manual for Class 360 

Subject nnatter wherein a single film forms an MR sensor that exhibits a large change in resistance to a 

small amount of magnetic flux. 

Search this Class, Subclass: 

Subclass 324 -324.2 , for a GMR or CMR sensor formed of multiple thin films. 
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Amended) 



CLAIMS (IN AMENDED FORM) 



A method of assaying molecules in a 



sample comprising the steps of: 

providing a sample that contains one or more target molecules 
or molecular complexes; 

contacting said target with one or more probes under 
conditions which permit the formation of a target -probe complex, 
wherein the probe comprises one or more magnetic labels; 

subjecting said target -probe complex to an applied magnetic 
field so as to induce magnetization ; and 

determining one or more magnetic characteristics by measuring 
and characterizing a magnetic signal of said target -probe complex 
induced by said applied magnetic field in any one or more of (1) 
time response, called magnetic swing time, (2) spatial orientation, 
and (3) hysteresis loop as is solvable for (3a) saturation 
magnetization, (3b) remnant magnetization and (3c) coercive force 
as well as (4) magnitude so as to, by action of the determining, 
identify some one or more of the presence, location, orientation 
and quantity of the target -probe complex, and thus also of the one 
or more target molecules or molecular complexes . 

2. (Original) The method of claim 1, wherein said target 
molecule or molecular complex is disposed on a support. 

3. (Currently Amended) The method of claim 2, wherein said 
target molecule or molecular complex is disposed on the support 
[on] in an array. 

4. (Currently Amended) The method of claim 3, wherein said array 
[constitutes] is an addressable array. 

5. (Original) The method of claim 1, wherein said probe is 
disposed on a support. 



6. (Currently Amended) The method of claim 5, wherein said probe 



is disposed on the support [on] in an array. 

7. (Original) The method of claim 6, wherein said array is an 
addressable array . 

8. (Currently Amended) The method of claim 1, wherein said 
determining comprisesj_ 

measuring and characterizing the macrnitude of the magnetic 
signal resulting from magnetization [of] induced in said target- 
probe complex in response to said applied magnetic field. 

9. (Currently Amended) The method of claim 1, wherein said 
determining comprisesj_ 

providing a magnetic sensor [ing means that] ; and 
generat [es] ing a signal with the magnetic sensor in response 
to said one or more magnetic characteristics. 

10. (Currently Amended) The method of claim 9, wherein said 
generating a signal with the magnetic sensor [ing means comprises] 
uses a giant magnetoresistive ratio sensor. 

11. (Currently Amended) The method of claim 3, wherein said 
determining comprisesj_ 

providing a signal processing means that generates readable 
output from said signal. 

12. (Currently Amended) The method of claim [1] 9 

wherein said target molecule or molecular complex is disposed 
on a support ; 

and wherein said determining comprisesj_ 

moving the support or the sensor one in relation to the other 
in one or more directions [by transportation means] . 

13. (Currently Amended) The method of claim 1, further 
comprising.^ 

subjecting said target-probe complex to one or more of a 



plurality of applied magnetic fields having different intensities. 

14. (Currently Amended) The method of claim 1, further 
comprising,^ 

subjecting said target -probe complex to one or more of a 
plurality of applied magnetic fields having different directions. 

15. (Currently Amended) The method of claim 1, further 
comprising^ 

contacting the target molecule of molecular complex with a 
non-magnetic colloid . 

16. (Currently Amended) The method of claim 1, [wherein said] 
further comprising : 

ioinincf the probe [is joined] to one or more colored beads, 
fluorescent beads, or fluorescent cells. 

17. The method of claim. 1, further comprising the step of 
detecting the presence^ of said target probe complex by visual, 
electronic or optical means. 

103. (New) The method of claim 1, wherein said determining 
comprises : 

measuring and characterizing a time response, called the 
magnetic swing time, of the magnetic signal resulting from 
magnetization induced in said target -probe complex in response to 
said applied magnetic field. 

104. (New) The method of claim 1, wherein said determining 
comprises : 

measuring and characterizing a spatial orientation of the 
magnetic signal resulting from magnetization induced in said 
target -probe complex in response to said applied magnetic field. 

105. (new) The method of claim 1, wherein said determining 
comprises: 



measuring and characterizing the hysteresis loop exhibited by 
the magnetic signal resulting from magnetization induced in said 
target -probe complex in response to said applied magnetic field. 

106. (New) The method of claim 105 wherein measuring and 
characterizing of the hysteresis loop solves the saturation of the 
target -probe complex, and thus said one or more of the presence, 
location, orientation and quantity of the target-probe complex. 

107. (New) The method of claim 105 wherein measuring and 
characterizing of the hysteresis loop solves the saturation 
magnetization of the target-probe complex, and thus said one or 
more of the presence, location, orientation and quantity of the 
target -probe complex . 

108. ((New) The method of claim 105 wherein measuring and 
characterizing of the hysteresis loop solves the remnant 
magnetization of the target-probe complex, and thus said one or 
more of the presence, location, orientation and quantity of the 
target -probe complex, 

109. (New) The method of claim 105 wherein measuring and 
characterizing of the hysteresis loop solves the coercive force of 
the target -probe complex, and thus said one or more of the 
presence, location, orientation and quantity of the target-probe 
complex. 

110. (New) The method of claim 1, further comprising: 
subjecting said target -probe complex to one or more of a 

plurality of applied electric fields having different intensities. 

111. (New) The method of claim 1, further comprising: 
subjecting said target -probe complex to one or more of a 

plurality of applied electric fields having different directions. 



112. (New) The method of claim 1 wherein the contacting of said 



target is with one or more probes containing a ferromagnetic 
material as the magnetic label. 

113. (New) The method of claim 1 wherein the contacting of said 
target is with one or more probes containing a f errimagnetic 
material as the magnetic label. 

114. (New) The method of claim 1 wherein the contacting of said 
target is with one or more probes containing a paramagnetic 
material as the magnetic label. 

115. (New) The method of claim 1 wherein the contacting of said 
target is with one or more probes containing a superparamagnetic 
material as the magnetic label. 

116. (New) A method of assaying molecules in a sample comprising 
the steps of : 

providing a sample that contains one or more target molecules 
or molecular complexes; 

contacting said target with one or more probes under 
conditions which permit the formation of a target-probe complex, 
wherein the probe comprises one or more magnetic labels; 

subjecting said target-probe complex to an applied magnetic 
field so as to induce magnetization; and 

determining one or more magnetic characteristics by measuring 
and characterizing a magnetic signal of said target-probe complex 
induced by said applied magnetic field in any one or more of (1) 
time response, called magnetic swing time, (2) spatial orientation, 
and (3) hysteresis loop as is solvable for (3a) saturation 
magnetization, (3b) remnant magnetization and (3c) coercive force; 
and (4) magnitude so as to, by action of the determining, identify 
the presence, location, orientation and quantity of the target- 
probe complex, and thus also of the one or more target molecules or 
molecular complexes . 



117. (New) A method of assaying molecules in a sample comprising 



the steps of : 

providing a sample that contains a plurality of different 
target molecules or molecular complexes; 

contacting said plurality, of different target molecules or 
molecular complexes with a plurality of probes under conditions 
which permit the formation of a corresponding plurality of 
different- target-probe complexes, wherein each probe comprises one 
or more magnetic labels different at least in part from magnetic 
labels of all other probes; 

subjecting all target -probe complexes to a common applied 
magnetic field so as to induce magnetization concurrently in at 
least two of the plurality of target -probe complexes; 

deriving a signal induced by said magnetic field in the at 
least two of said different target-probe complexes, collectively 
and in combination; and 

analyzing the derived magnetic signal in any one or more of 
(1) time response, called magnetic swing time, (2) spatial 
orientation, and (3) hysteresis loop as is solvable for (3a) 
saturation magnetization, (3b) remnant magnetization and (3c) 
coercive force; and (4) magnitude so as to identify and 
characterize each and all of the at least two different target - 
probe complexes, thus also identifying and characterizing the 
different ones of the target molecules or molecular complexes that 
are within these at least two different target -probe complexes; 

wherein at least two different molecules or molecular 
complexes are identifiable, and characterizable , at the same time, 
and by being subjected to the same magnetic field. 
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AFFIDAVIT UNDER RULE 131 



I, John S. Fox, do affirm and say: 

1. I invented the invention that is taught within the above- 
identified patent application, and that is presently claimed, at 
least as early as September 3, 1994, and I thereafter proceeded 
with due diligence to the test of the invention and to the filing 
of the above-identified patent application. 

2. On May 21^*", 1994 I outlined the basic technology for 
detection of DNA by magnetic signal using an ionic labeling 
system in a colloidal solution. The particles in the colloidal 
solution are magnetic. They are so small that they are 
superparamagnetic this class of solutions are called ferrofluids. 

3. On page 111 in my lab notebook after May 21, 1994 and June 
7th 1994^ X talk about direction detection of hybridized DNA in a 
Southern or on a membrane . 

4. In a presentation dated June 7^^ 1994, to Invitrogen I 
outlined a DNA separation system, hybridization, and antibodies. 
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5. On Sept. 2''^ 1994 I outlined a hybridization system using 
the non-magnetic colloid as a blocking "buffer" of the 
immobilized ssDNA linked to a surface. Then the ssDNA which is 
labeled with the magnetic colloidal solution is allowed to bind 
this signal is read with a magnetic sensor. 

6. On Sept. S""^ 1994 outlined a hybridization system using the 
magnetic colloid for setting a magnetic signal base line for the 
immobilized ssDNA linked to a surface, this background base line 
read and saved. Then the ssDNA which is labeled with the 
magnetic colloid solution is allowed to bind this signal is read 
with a magnetic sensor the saved base line is subtracted, with 
the net signal being used to indicate a positive hybridization 
event . 

7. On Sept. 6^^, 1994, I outlined in a business plan. Magnetic 
dip stick, magnetic imager, gene expression detector, diagnostic 
chip, and oligo array on a (MR) chip. 

8. On Sept. 23""^, 1994, I outlined a hybridization system using 
biotinylated probes linked to magnetic particles. 

9. On October 4*^^, 1994, I presented magnetic detection system 
to PDI Bioscience, Aurora Ontario Canada covering a Diagnostic 
Chip, hybridization MR sensor, magnetic imager, magnetic DNA Dip 
Stick Reader, biotinylation, metal linkers, larger tag size, 
ionic and covalent bonding. 

10. On October 20*"^' 1994, I received the attached letter of 
introduction from Kenneth Liu of Dynal responding to my request 
for information on magnetic beads. 

11. On November 3"^^, 1994, I signed a Non-Disclosure between 
Lightools Research and Nonvolatile Electronics, Inc. (NVE) signed 
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by Dr. Jim Daughton, President subject magnetic detection of DNA, 
RNA, protein and antibodies. 

12. On February 28^^, 1995, my business Lightools Research 
submitted a SBIR grant application entitled Magnetic Sequencing 
System" to the Department of Energy. The PI for this grant was 
to be me, John S. Fox. 

13. On April 14^^, 1995. my business Lightools Research 
submitted a SBIR grant application entitled " A Novel Method for 
DNA Sequencing" to the NIH. The PI for this gra.nt was to be me, 
John S . Fox . 

14. On April 14^^, 1995, Lightools Research submitted a SBIR 
grant application entitled A Novel Method for DNA Detection and 
Measurements" to the NIH. The PI for this grant was to be me, 
John S . Fox . 

15. On May 2 6^^, 1995, I made my first experiment using 
ferrofluid (607 from Ferrof luidies Corp.) on a membrane binding 
to immobilized DNA, with the results very positive. 

16. On June 1^^, 1995, I received the attached letter of 
introduction from Robert Schneider of Nonvolatile Electronics, 
Inc. (NVE) responding to my request for information on GMR. 

17. On June 14^' 1995, I outlined a hybridization system using 
the non-magnetic colloid as a blocking '"buffer" of the 
immobilized ssDNA linked to a membrane. Then the ssDNA is 
allowed to bind, magnetic colloid solution is allowed to bind to 
the unblocked ssDNA, washed, signal is read with a magnetic 
sensor . 

18. On June 14^^, 1995, I outlined a system for separation, 
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movement and concentration of ssDNA and hybridized DNA. ! 

19. On June 14*^^, 1995, I outlined a system for separation of 
ssDNA from hybridized DNA and unbound magnetic colloids by 
pulling by magnetic force threw a membrane with a pore size 
smaller then DNA and larger then the colloid. 

20. On June 21^^, 1995, I outlined signal enhancement size 
change, sample concentration into smaller area, add more 
particles in additional steps, sample and particle shape. 

21. On Oct 12^^, 1995, I started testing using a GMR (from NVE) 
sensor. Tested Ferrof luidies Crop, solutions mixed with other 
magnetic particles. 

22. On Oct 16^^, 1995, I performed additional testing using a 
GMR sensor. 

23. On December 10^^, 1995, I outlined a system for detection on 
the GMR chip, ie on chip detection. 

24. On December lO*"^, 1995, I outlined a system for detection of 
DNA using a GMR chip and taking advantage of the fact that the 
GMR sensor from NVE "see" only one axis. I take advantage of 
this axis of sensitivity the GMR sensor from NVE by putting a 
strong magnetic source at a right angle to the read axis. This 
allows the maximum magnetic signal from the superparamagnetic 
particles which are bound to the DNA. 

I 
I 

25. In May, 1996, I started experiments on separation, and/or ' 
concentration of DNA and/or antibodies using magnetic fields and 
magnetic and electrical fields. 

26. On Nov. 21^^, 1996, I conducted experiments using 

I 



Serial No. 09/641,667 



- 5 - 



antibodies. An antibody was attached to a colored plastic bead 
several antigens were labeled with a magnetic colloid were 
combined to a tube and allow time to bind. After binding a 
magnet was placed on the side of the tube in the positive tube a 
colored line appeared in the negative tube no colored line 
appeared. When the positive tube was agitated and the magnetic 
reapplied the colored line reappeared. 

27. On Sept. 25, 1997, I outlined a system where a coil which 
would produce a magnetic force when a current was applied with a 
sensor at the center of the coil. The sample (DNA or antibodies) 
would be concentrated over the sensor this would speed 
hybridization, this location would be washed or a magnetic field 
applied to remove any unbound sample. This would result in real 
or near real time reading of sample and speed hybridization or 
sample binding by concentration. 

28. On Sept. 25, 1997 I outlined an idea for multiplexing 
samples. By using different magnetic compounds with different 
hysteresis curves and measuring these curves as part of the 
detection process many samples could be detected in a single run 
from the same location. 

29. On Sept. 25, 1997, I outlined an idea for multiplexing 
samples. By using different magnetic compounds with different 
saturation magnetization and measuring these curves as part of 
the detection process many samples could be detected in a single 
run from the same location. 

30. On Sept. 25, 1997, I outlined an idea for magnetic swing. An 
example would be a magnetic particle unbound by a target molecule 
in a applied magnetic field would take time T-unbound to rotate 
to a new applied field axis, a bound particle would in a liquid 
that longer to realign T-bound. Light or magnetic signal could be 
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used to measure this change. 

31. On Sept. 25, 1997, I outlined an idea for magnetic compound 
that would change during the chemical reaction of binding to the 
target this would change the compound from non-magnetic to 
magnetic. This could also be carried out by or as catalysis. 
This would be used for detection or separation. This chemical 
change could to the magnetic saturation or the hystersis is the 
compound . 

32. On Sept 25, 1997, I came up with the idea of a fiber optic 
interferometer as magnetic particles bind to the fiber optic 
shell the magnetic force would increase this would change the 
light path and change the signal recorded. 

33. . On Oct 26, 1997, I deduced that a spinning disk produces 
centrifugal force and magnetic at the center would hold the 
sample until the centrifugal force was greater the magnetic force 
then the sample would move to the edge of the disk sample could 
be separated this way. The magnetic force could be produced be a 
coil and that coil could be pulsed helping to separate the 
sample . 

34. On Oct 26, 1997, I determined that the spinning disk from 
above could be used to remove unbound sample from an 
hybridization reaction or remove mismatch hybridization. 

35. On Oct 26, 1997, I determined that the spinning disk from 
above could be used to move unbound sample to an area for a 
hybridization . 

36. On Nov 26, 1997, I came up with the idea of combining the 
GMR sensors magnetic resistor material with a material that 
changes color by heat or by resistance change. Remember a 
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product of resistance is heat. This would be a simple system tor 
detection of a sample that binds to a surface the sensor material 
rhe sample would bring its magnetic tag. This magnetic signal 
would change the resistance of the materiel and hence the coaor . 

•17. on March 21, 1998. I developed si magr.etic sample moving , 
system. A sample could be moved from target site to target site 
i>y a magnetic draw up system. This would take the form of a 
small tube with a coil around it. The co:.l on would pull up the 
sample up into the cube, coil off sample drops into the target 
well, draw up sample into the tube check t.arget well for bir.ding, 
on to the next target well. 

I hereby declare that all statements («ade herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and farther that these 
statements are mad$ with the knowledge thit willful false 
statements and the like so made are punisiabl© by fine or 
imprisonment, or both, under §1001 of Title 18 of the United 
States Code, and that such willful false statements may 
jeopardize the validity of the applioaticn or any patent issuing 
thereon . 
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On or about September 2 1997 I can up with several additional methods for the detection of biological 
molecules with magnetic signals. 

1) The problem of Multiplexing of magnetic signals is over come by looking at the hystiersis of the 
magnetic compound or element used for generation of signal by looking at the hystersis of each individual 
compound the signal several compounds could be screened for at any one time. 

2) The problem of Multiplexing of magnetic signals is over come by looking at the stauration 
magi^tization of the magnetic compound or element used for generation of signal by looking at the 
stauration magnetization of each individual compound Ae signal several compounds could be screened for 
at any one time. 



3) Magnetic swing time , magnetic swing time is defined as the time it takes for a magnetic compound to 
reorentate it self to a changing magnetic field. If we take the case of a signal magnetic particle attached to 
a biological significant particle, this magnetic/bio-partical has a strong affinity for a target bio-partical. At 
time TO the magneticA)io-partical which is in a liquid as it magnetic field changed, the time to reorentate to 
die ftew field is recorded, at time Tl the target bio-partical is adde4 »l|)|^ii»ri«i 4ft Ae case of a positive 
the target and the magnetic/bio-partical bind. At time T2 the magnetic field is ch^d the same amount as 
in the original measurement the time to reorentate to the new field is noted. This change in time is due the 
binding of the target to the magnetic/bio-particale which increases the total mass of the particle. Since the 
applied magnetic field id constant (FORCE) the MASS has changed the acceleration as to change to make 
the equation balance acceleration if a fimction of time. 

4) Fiber optic interormtentor 

5) Binding changes the partical from nonmagnetic to magnetic. 

6) Binding changes the particales hystersis. * 

7) Binding changes the particales stauration magnetization.. 





NONVOLATILE ELECTRONICS, INCORPORATED 



11409 VALLEY VIEW ROAD 
EDEN PRAIRIE, MN 55344 
PHOME (612)829-9217 
FAX (612) 829-9241 



June 1, 1995 



Lightdols Research 
6&4 Poinsetta Park Scnith 
Encuutas.CA 92024 

Attn: Mr. John Fox 



Dear Mr. Fox; 

It was a pleasure to talk to you about your magnetic sensor needs. As I promised, I am 
forwarding you a CJopy oif the presentaticm we made at the SENSOR EXPO in Boston 
recently. It Bddiiesses the multipUcity ifo OMR structures and what can be expected in terms 
of sensOT p^ormance. NVE's; jprimary thru^ been in the anti-ferromagnetic coupled 
multilayer area. Preliminary investigatiive work has begun in the spin valve area. 

The very low field sensw program th^ we had with JPL generated a sensor that had a 
sensitivity of 2 micorvolts / nanptesla. We certainly would be happy to discuss your 
needs fimher. NVE will continue to develop new devices throughout 1995 and will keep 
you advised as to our progress. If you have any questions regarding these new sensors, 
please do not hesitate to let us know. 




Sincerely, 



RobOTW. Schneider 
Nonvolatile Electronics, Inc. (NVE) 
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AGjR££H£irr FOR KON-DISCLOSURE OF 
PROPJdSVARY IHFOIZKATION 

n*his Agr«en«nt is vma^ and entered into as of the lllSt 
date written iMlow, by and betwe»en Light-oole Research, 
(nepeinaft^ ref^rrea to as "LIGBTOOIiS* ) , having its 
principal office located at 684 Poinsettia Park South, 
Sncinitas, California and M^nJ C^fOC>fr>tC fecgcTjeoo/^S, I^dt, 
(hereinafter referred to as "Reaiplent" ) , a f ^,jL>A/^^<s^ 
Corporation having its principal office located at )> s<o ^ 
U^ixA^}hlk ^(ltyo^ f^iStJ^^^^ . with referenca 

to th^ following facts, whi<Sh By their recitation 
herelhbelov, are incorporated and made a part hereof. 

R£CITAZjS 

A, LIGHTOOLS has developed proprietary inforiaation, trade 
eeerets, laanufacturing processes, and expertise concerning a 
eystcm ("system") for the magnetic detection of Dka, RNA, 
protein, and antibodies including techniques associated 
tlierewith ("iCnow-HOW"). 

B, LICHTOQi^ has developed certain iwirlceting concept© and 
procediural techni^u«ui; conoernlng the syetea and proposed to 
disclose the Knov-^ow to Recipient for the limited purpoee 
of evaltialiing the suitability of entering into a business 
rolationahip. 

C, Hecipient ie engaged in the btteineee of /jj^fT^pg- 

anii bac th« ability to f urthor jprovido 

expertise and services in the eoBWiercial ea^loitation of the 
systeitt. 

The parties deeire by this Jlgree»ent to provide for the 
delivery to Raoipient of infonsaticn, data and Know-How 
concenjing the systea, to provide for the retention of such 
infcrnratioh, data and iomw-hov in strict confidence for the 
benefit of LIGHTOOLS, to enable the parties to evaluate 
Recipient^e interest in assisting i.XGH300ijS in the 
OavBiopiBent Of coHnerciai e?q;>loitatione of said System. 

NOWi THSRBFORi!, in consideration of the mutual covenants, 
conditions and premises contained herein, the parties hereto 
agrea os f ollowets 

1, ineorporation of Recitals. Bach of the Recitals A, B, c 
* D nereinabovoi are hereby inoor^ior^t^ed «« Uivuuii fully 
restated herein, and mde a part hereof. 

2. I^rellninary D^i^closure. 

disclose said inforaation, data, and 
jnw-how by oral and witten cooaunicatlon and by submitting 
r^^iSi!!S^ ^^wlnge, specifications, instruction* nnd 
^^tiJS*'^^^ ^ tangibl items to the extent they are 
available and necessary to permit Recipient to carry out the 



f 
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froxa LtGHTOOLS undet- this hqreea&it pertaining/ referring or 
relscl/ig to said Know-Bow; and 

h) All copi &y sunnaries, reports, records, 
dsBcriptionSf nodifieatlons, draviiigs, adaptationa and oth r 
grjsiphics, audio, video, or written mst«rlal vtilch Recipient 
lias made fjron or ralate to said Know-Kov. 

6. HeamHifts tor Bx^ach o£ Koa>'Oi«clo«uz-e Provisions. 

Hecipient trnderstands and agrees tnat tne disclosure of 
said Knotr^ftow to any nnaatiLorized person could result in 
serious and irreparable danage to LIGBTOOl^, that the remedy 
ot law for any breach Jby Recipient will toe inadequate, and 
that LXGjfrFOO&S shall be entitled to injunctive relief, 
witnout prejudice to any otZisr ri^ts and remedies to whicti 
tUey jwy be entitled. 

7. General t^rovislons. 

7.1 Thi& A^rreeinent shall bind and inure to tbe benefit of 
and bo onforeigtable by all parties, and their assigns or 
successors. 

In the event nf any controversy, olain or disputa 
between the parties hereto, affecting or relating to the 
purpose of tbB subject natter of this Agreeaent, the 
prevailing party sball be entitled to recover from the non- 
prevailing party ail reasonable expenses, including, but not 
littited to, reasonable attomey^s Sees and costs. 

7\s shonld any provision of tuia Agreement be declared or 
deteriRined by any court to be illegal or invalid, the 
validity of the reittaining parte, terats, or provisions shall 
not be attected thereby. 

7.4 Any notice provided for or reguired in this Agreement 
«ust bo in vz^iting and shall be <Sieeited to hava made when 
personally deliv^ed or nailed by registered or certified 
nail,^ return receipt requested, to the parties at the 
address belov ind^rsated: 

"x^ightoois" "Reoioient" \ 



or at «uch other address or to the attention of such other 
person as the recipient party shall have specified i»y prior 
written notice to the sending party. Any notice hereunder 



jdhn S, ToXi Ptetoldent 
I/lghtools Resear^ 
684 Foinsettia Pari: South 
finclnltas, California 
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will be de^iaed to have been ^Iv n wh n so delivered or 



7.5 ThiB Agr^e^a^t may be execuLt^a in crounterparts eacti of 
wiiich in deemed to an original and all of which together 
constitute one &nd the s&j&e agreeioant. 

7*6 This Agreement shall be oonetrued in accordance vith the 
laws of the State of California* 

Lightools Ree^^^h 
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C^^tof<u c4«f^i^ c<f//{J^/ ^cw^a/It ii-. »y 
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